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{64) RESIN COMPOSITION FOB COATING OF OPTICAL FIBER RIBBON 
(57) Abstract: 

PURPOSE: Provided is a resin composKion for coating of optical fiber ribbon, which shows fncreased tensile and surface- 
sliding properties, and reduced oontractian when cured » and reduced surface friction in lamlnatfon of ribbons^ as well as 
minimized optical loss, CONSTJTUTION: The resin composition for coating of optical fiber ribbon comprises (A) 50-^60 
wl% of photopolymerizable urethane acrylate oligomer, (B) 15^-60 wt% of photopolymerizable monomer, (C) 3-15 wt% of 
photoinitiator, and (D) 0,1-6 w[% of at least on© of silica type or wax type slipping agent and antifoamlng agent. The 
photopolymerizable urethane acrylafe ollgamer(A) Is produced from composition compri^mg (I) 6-^0 wt% of poiyol 
copolymer, (11) 20-40 wt% of polylsocyanate, (ill) 20-35 wl% of acrylata alcohol, {|v) 0,01^-1 wt% of urethane reactive 
calalystf (v) 0.01-1 wt% of polymerization Inlliator. and (vl) 0.1-6 wt% of at least one additive selected from the group 
consisting o1 a slipping agent, an antlfoaming agent and an antioxidant. 
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£ 3^ .gA]^] 1 ^ ala-^Aj^^i i.ifl^l 5011^ ^.^^ ^^^x]^ 4El-'41fe-::i8llH<>]4. 

£ 4fe 'i^m 1 ?? uls-a^l^S X ifl;^! 5<fl'q J^a^ ^-^-^ el^ 'r^l^ 4^^fe :asi|S«14. 



1^. £3^1=1, s -§21 4-3 ^fe 4^d^ #^^11. mm mm, *JW£ 
^^-a '^^m li'i^ mm -r^^ii- -^R^fe ^•^^^ ^-g-^t^LH ^2., 

at^l ^^1^, m^] fe^ ^^£1- -S-^^-^l ^ ^a-^l ^ «r Stlfe ^ ^-St-^i 

t-^-ff-^ Bflt«>fe "S-^A^ el«- *^o1 7flt5|<H, <^»i ^<^^ «r ^^4. 
^\^^ ^^J^l S^^l^i ^ 4^^ ^-^^^ 4-8-t 30 mN/m 

f|-^°.aAi ;^>^sjl -sf (slip)-i- 44ifl7l "H^^-f"), -r^^ ^^1-^1 -=^^1:01 n^]SL, ^tb-T^^si^ ■^"11 

t'^'SI-fe ^i'^^s. li^o) -^/H' €4. 

^vtg^).^^ pf^s ^-^-^i nmy) ^^y^. ^^^mi 

^7M» ^7}t^S.^ ^In.^ ^^-^ ^^^^ 7]^^ i^Sf-^, ^-tfl^^l^-S 99-45335 SiS. *€t^ 
aef4 ^7HlSfe€-^^* *|«^7l <^^7l nfl^^O 4^^ ^el^ ^7V;!im ^min 

■& t^Cta]c)# s^t^a-s^ ^-k Jf*^«|-fe 'S-'S*! 5!il^4. olfe ^7> ^^li- 

44^^ ^ ^-^H^^ *M47l t-^-B- aig-g- 4^;^H -i^l?)- 4'^ JE^ -^^ 

3., ei^ ^ tA) ^^i'^iA^^ .m 4t-i- :e-^Ai?jAs.^. e^^fii m ^^^■^^ t ^-a-i- 

J^7] ^af-i- 1--^*}?! 4)^"^, -^ t^^ (A) ^^1-^ ^^l!: o>atB)l'«lM 50 - 80 (B) 

Si^^l 15 _ 50 ^ (C) ^7llAl;Si] 3-15 ^ (D) -§2^4 4*^ 21^ 4^JN #^'^14 riS^f - 1^ 

o]Ajr^ 44 0.1 - 5 2^4^ ^Aj^ 

44 ^ ■^1tb4.- 

(A) Wf-^ -fSil^ 4ali^*lS 4-B):n,i^(polymerizable urethane acrylgte oligomer) 

^'gi A>^!^fe % -f 43li^«lS •*4a'*l(A)^ a^<^ «l2t^ ^-^^ 7H4, (i) #el^ ^f'f-^ 
. Hi) #S^*1^Al6>iflole, (iiO olal?1|»lB (iv) m-^^'i ^ (v) f'^;^Al;^« £t4fe 

4 ^-^t -r- Sl4. 

t^f-^ -f 4aieil4s ^e]3it^(A)fe a-i-g- 50 1-114 80 ^^%4 

af-s)^ 4^444. 50 4t>tl ^•f 2-^1-^ ^4 ^7}^}<^ 4*ia^ •S'3°)} 4ti- 

:t ^7>4fe S!i^«^. 80 f'^^l- ^44fe- ^-f 4"a ^s^f ^44 ^'S^M 5(14. 

tJi- ?^tAll(i)^ *4^°1 lOO 014 10,000") 4, -CH 2 CH 3 0- SEfe -CH 2 CH(CH g CH 3 }0-s| 
4« 3£^t>fe ^<5l 4^444. .■' 
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■^71 I'el^S- ^f^'t^KOfil Hl-t^^ ^Sfe f-eliitBilS -Sel ^(polyester polyol), ^ejeHsfle. -fHl-i-Cpolyether 
polyol), l-ej^V^i-flolm -i-Bl-^Cpolycarboaate polyol), -fal^teS^S l-^jl-i-Cpolycaprolactone polyol). 7m 
BSSS^-^MS-S.^^ =S.1^^.*]-«1S. ^^^i«lKtetrahydrofurane propyleneoxide ring opening copolymer) f-"*! 

^^sfloil 7lSja.S. ^ 0.1 vflxl 5 f'^%7> ti>f-3^§|-c|-. o-|ei^ ^tl-€r it^l ^e|^{ethylene glyco 

1), SS.11 #5l#(propylene glycol), 1.4-¥-W'i-(l,4-butanediol), (i.S-pentaneclioO. 1,6-^-^ 

icl-S-(l,6-hexanediol), i-H^.^! '^BJ^Cneopenty! glycol). 1,4-a1#S«»^ cli^)^*<l,4-cydohexane dimethan 
ol), Mli3^*-A(bisphenol-A), ttliiiJ«^-F(bisphenol-F> S oj^s] -&t€-S. oj^'H^l ^AS^^ -Sie!^ l^^l 
4. 

(ii) f-Bl^liiAleHolE 

^t)-7l te|'>l4:'»-l*H'*]SGi)^ iS.^ 2,4~lH]'ffl4'='l'*l:i:44i'il'='lB(2,4-tolyenediisocyanate). 2,6~# 

^Idb^l-i^vflftlH, 1,3-H^€-4*1 '*li^-Al'='M«"!sa,3~xylenediisocyanate), l,4-a-M€4*l '^'l^^'^H'^l 
S., 1.5-T4Hl-^4'='l°l:ii-^l<^l-^fl'=>]M(i,5-naphthalenediisocyanate), l,6-^^4''l°];J;A]o}!.flclE(i_6_hexanedii 
socyanate), ol£fc2^4'']<'li£:'^]°Hl>'lH(isophoronedi-isocyanate: IPDD ^ "i^sj -g-fS-^ «1-f-<i?l S^S-S-f- 
^ -g^^4. -y-?! telol4:Al6>M|elieai)^ ^7] ^^3.^^(10^ 20 VB;<1 40 t^^S. Aj^^fe ^o] 

(iii) "Ss-^- 

c^sfe 2-«lH^A]c^]^(p(|El-)4at^c')e(2-bydroxyetbyl(raeth)acrylate), 2-*lH^Ai^^jg(»||Ei-)6}3if 
51) <>):S(2-hydroxypropyl(meth)acrylate), 3-^ «*Al4^(i:^E{-)c.>Hl^olS(2-hydroxybuty! (metii)acrylate), 
2--*lH-^A]i.lligo>a^5|6|e(2_'hydroxyethylacrylate), 2"*)H.-^A]sm44all?|o]HC2-hydroxypropylacrylat 
e),2~^ ^•^ A] 55. s.^a m] ^) 431 ^ o] « (2-hydroxy -S-pheayloxypropylCmetWacrylate), 4- s) 
Aj^loVali^l)«lH(4-hydroxybutylacrylate), t}I^^^^5)^a2tCpSEl-)e>>3l?il<»lH (neopentylglycomonodne 
th)acrylate), 4-*lH^A]A]#s^'i[(ntl'Ef)43li^6l.e(4-hydroxycyclohexyl(meth)acrylate), l,6-®Kl:^^S.Ic 
sil 4 H(l ,6-hexanediolmono(meth)acrylate), J^^ofl a) ^ ^IJE (pentaery-thrit 
olpentadnetWacrylate), i^€El-<illt!lii;^^5iEl-(i>SE!-)f}al5||o)S. (dipentaerythntolpenta(meth)acrylate) ^ 
■ts] .^tl-S 0)^0]^ ^^€4. -t?) ol-H^ijjolE c^a^(iii).^ ^^7] ^5laPl(A)£l 20 ^^1 35 f^f 

^?fl>gr ^■|-^Bliav)~c- -f ^-t-^"^ ^7>i^^ ^-^I^Al, 4t^^^ T^sl M-^E)vi]6]B(copper n 

aphthenate), i45LE)vi| 4 :^ (cobalt naphthenate), 4ii 45.El]*lS(zinc naphthate), n-'f-lS^-f (b 

utyltinlaurate), Se|i^i^o>-tf|(,j.isthylainfne), 2-^SS.e]i^ic)4Pl-<='lJ£ (methyltriethlenediamide) ^ ^]^^ 
m-ms. oW<^^ ^^s-^n -Si^lS^. ^:'\ iH-^mv)^ -freJapKA)^ 0,01 1 t^^^ 

^^7^^]4iv)^ 4f-^t!: 8|-t>lHS.f)i5-(hydroqmnone), ■a1-»lS:S¥|fe£iiT:illl'ijlu|S(hydroquinonmonom 

ethylether), ^^-T^S^^f-Cpara-benzoquinone), siliieJ4^{phenotiazine) ^ o]!-^ -SWS-S. ■J.S-S 

JfE^ ^^£lB|, ^71 -iralaf^{A)£| 0,01 ^fl^l 1 ^^%^ ^^^S-Aj-g-^^ ^o] iil-^ai«>n|.. 

>^^7] f f'tf ^^l^-4al?l]°m ^5]3ol(A)fe 44^ Aj§:t£a.E] c^-g-sl- ^ Si4: 

■fel-i- •^f't:^^ 4-Sr ^ ^f-7|A]^l# tiV^7]i ^-S: ^ 760 iiraiHg ^l-^l-^S 30*:?> ^''M 

^, *8-><l8^7l m'=^ ^€1- ^l7?tt^. 'r^o] 4m ^J-7l 40 ^^1 6 

5 ^HS. fr^lAl^ ^B\'?]±A)o\■^](,)^^ 7Mc^ 200 300 rpmAS- Sl^^mAi, A>-g-5|^ # ^d)]^ 1 

/3 ^'V^^ 1-^*1 ^sieW4 tV4. f'S. ^ ^si- 50 »fl4 75 ids -S-^I^^a^ ir ^i- 

«fl -OH »|a7V il€ ^-f-Ai^^ 2 S^m ^JH-^W. -a-/] "cH- ^ o1-al5il<^lH #a 

^■i- 7H §4- ^'^l t%'>] ^^s.^ ^s{7> 4. -y-7] tS ^ 60 ifl^l 80 ts. ^^*>ja, 4^ 

m. 

(B) ^f''^'^ fi-JnO] 

^ t'^cilAi A>.g-S]fe f-^l-Aj S.i=:C>i<B)^ *7;1- ^3im] «]-4 ^l-^'-^ oVHt5llolH7l, »i]4al5fiolH7] S£^? Bl 
^^71® ?}^4. ^^1 £i^«]{B)^'3l^4 t"^* 4>7] ^e^Jlo1(A)4-Sl ^^-^7] ^SH ^*4^^ 

^ J^^AH^^Vali^ft)^ (phenoxyethylacrylate), sl^f Alt:j631i^e|§<*>Ht«ll'^lS<phenoxydiethyle 

ne-glycokcrylate), 5^^Al«llBiil-^l^#^-te>a^^<>)S(phenoxytetraethylene-glycolacry!ate). Jfl-^Aj'^A} 
°311€-i-2)€4al 4 ='lJE(phenoxyhexaethylene-glycQlacrylate), A:a.'^4al Sl1 ^iHdsobornylacrylate; IB 
OA), <=liLJL^<H144al^<5lM.(isobornylmethacryiate), N-al^3|#2l€'(N-vinylpyrrolidotie; N~VP), 

443l^»lB(bisphenol ethoxylate diacrylate), ^l^-gsfl^lH aic4al5||«]H(ethoxylate 
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phenol monoacrykte), 200 c]o}-alSllolS(polyethyleneglycot 200 dsacrylate), M^BM-f^ 

■i-2)-t q<>]-3^ifl«]S(tripropyleneglycol diacrylate), BBii'O'fi^S.^ JEej'>fa^^«lE(triinethyJpropane triac 
rylate; TMPTA). nl6f3,^ei|<JlH(polyethyleneglycol diacrylate), 6lil^44«'lH 

^jll^S-S^H^^i 3i5ll<>lS(ethyIeneoxide-addition triethylolpropanetri acrylate; Eo~TMPTA), lEj-oSjel^et 
!• ^Me|-4Hlai»lS{pentaerythritoltetraacrylate; PETA), l,4-^^t:)-|- Tq6}a^Ej|6]E(i^4-.i3utanediol diac 
rylate), l,6--^-tFi^4 t^*}H^tSi]'»ls{i^6-hexanediol diacrylate), i#-i?l)»]B|H. ^^t>]]eiibe|# ?il.2|-<5l-al 
Sil<>lB(ethoxyiated pentaerythritol tetraacrylate), 2-3^^'».li'i o>3.l5fl*lH(2"phenoxyethyi acrylate), 
-g^c.lE)H A i=l<»>alBl]'»]B{ethoxylated bisphenol A diacrylate), % ol-f-Sl ^l-l-S e>|-f-'H^ "S'^S. 

4^7] ^^-f--^ HfcH(B)fe ^-^-fr S^-g- 4^^1 15 xflx] 50 :SM*>fe ?3<^1 w>t^Sl-4. 15 

^-l^V"^ ^^^Ife 31 ^£5? 4>7l ^e)at>^ t^j#(A)i: ^itl 5,000 ifl^l 8,000 cps(25m^l 

(c) 

iflfi) o|f. ^:^-SM "^J^^ v}^^it ^-a^AS. 't^?}^-^ Irgacure#l 

84(e) H^A] All-s^-aji||ii?q^(;hydroxycydohexyl-phenylketone)), Irgacure#907(2-ialil-l [4-(**lllBlfi.)s9id 

]-2-H-S2^ii-H.£^-l"On(2-niethyi~l[4-(niethythio)phenylI-2-morpho!ino-propan-l-oi))), Irgacure#500, 
Irgaciire#651, Darocure#1173(2-*|S.^'«']-2-i^l-l--3ql^"iS:&-l"-^(2--hydroxy-2~methyl~l-phenyl-pro 
pan-l-one)), Darocure#116, CGI#1800 ^ CGI#1700A^ ^l^c^jj) ^A^^^t^ ■^7] ^7l|A];«J(C)fe % 

•^■fr H]^ S^-S- ^-^1 3 vflx] 15 f-^*,S 4^5l-& 4^^«>4. 

t^ojA-l -aEl^l- Bl-^J 4^ B}-«J21 f?}^!?]- »]-t^^4. t^^-if 3] 

^ a^-S- -^7] a^j^il i3l2if ^A^-i- •^'^^feTfl i-B-f J:4^e.ltj^, ^^i)] ^:^] 3.^iM-^ 0.1 ifl^l 5 f-^ 

:^c.|| ma <g-^-^ ^E^. 

*^7^l4"«|-#^^"''=^life, ^i-'a^*.S.^^7l-^-tPP1362D(l-2|^S.lf! CPl481SF(^3)5St 
^ ^cte^^a), CP1481F(#3l">ilt^ ^^i^^-a), PE1500F(i-3]*i)l€ ^^^"4), ?EW1555(W^'^H^ •^=^4'^), 
PE1544FC*Kl*l)t^ #^E}-^g), TF1778(l-3)o|l* TF1780(#e]i^^ ^i^^J), TF1830{#eli^ 

■3), A1601(>^]*8-^ o}^]^ ^^-^m, HM leeeC^Bl^R-a-a: °H£- ^^t^-a) ("H^- ^fl^^: ^71 
Co)) 5] ^ii: 5)-^; SYLOID63( SYLOID65, SYL0ID66, SYLOID72, SYL0ID74, SYLOrD79, SYLOID404, SYLOI 
D620, SYLOID308. SYLOID978-, SYLOID160. SYL0ID161, SYL01D162, SYLOffiSOO, SYLOID810, SYLOiDlSO, 
SYLOID244, SYLOID266, SYLOro255 n^^l^i: (Grace)) ^A) ^s^f} b}-^; ^ >IK125, HK400, OK 

412, 0K412LC. OK520, OK607, TSlOO, TT600 (°H^ 4^^- ^R4(Degussa)) ^2^?]- ^i:^ Bf-a^^l 

4^] ^S.4i^ a>f-^^ "NlS-fe -^l-^^ 't^7)^^BYK-011, BYK-019, BYK-020, BYK-021, BYK-022. B 
YK-023, BYK-024, BYK-025, jBYK-026, BYK-027, BYK-028, BYK-045. BYK-055, BYK-057, BYK-066 * 

o] m. 

<^S.^. ■^'^^±S- 'T^^7|-^f!rBYK-151, BYK-154, BYK~220S, BYK-P104, BYK-P104S, BYK-Fi05, Anti-T 
erra-203, Anti-Terra-204, AnU'-Terra-205, Anti-Terra-206, Anti-Terra-U, Anti-Terra-U80, Bykumen, Di 
sperbyk, Disperbyk-lOl, Dispei-byk-103, Disperbyk-107, Disperbyk-108, Disperbyk-110, Disperbyk-111, 
Disperbyk-115, Disperbyk-116, Disperbyk-130, Disperbyk-140, Disperbyk-160, Disperbyk-161, Disperbyk 
-162, Disperbyk- 163, Disperbyk-164, Disperbyk-166, Disperbyk- 167, Disperbyk- 169, Disperbyk-170, Dis 
perbyk-171, Disperbyk- 174, Disperbyk-180, Disperbyk-181, Disperbyk- 182, Disperbyk-183, Disperbyk-1 
84. Disperbyk-185, Disperbyk- 190, Lactimon, Lactiomon-WS) (<»Hj- BYK-Chemie) ^4. ^^7] ^ 

0.1 5 9^%^ t^ft-S A>^5^1fe m 4t^^4. 

stv, ^ -fpi] ms. ^dn ^•'^^i n^-^^ ^ai: ^^i^m m 

^^S. ^^7]^t Irganox 10l6CEflS4?l:i:[»fl«€(3,5-4-^]^-^^-4-SlJ£^Al*HHS.A]vi-Tii)olE)],ill^(fet 

rakistmethylene(3,5-di-tert-blityi-4-hydroxyhydrocinnamate)]methaiie), irganoxl035(6l^4'^ 1 1 ^]Md, 

5-tq-Els.--^t-4-«lH-^Al«V*lB£Al\+tflolE)(thiodiethylenebis(3,5-di--tert-butyl-4-hydrow^ 

ate))), Irganoxl076(44^^]'a 3,5-i^-EjS-^l-4-«]H^Al-er|-<i)HS.AH+T*0*1S<octadecyl 3,5-di-tert-buty! - 

4-hydroxyhydrocimiamate)) W ^]^^- ^147ll°3^KCibageigy)) % ^^^S. ^ 

«4. ^7] 'T^]3^^^^ 0.1 5 ^^%^ t^£-S. m-^^ ^'^l 4^2)^4. 
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-gr-a^, ■a-^ll-^H -i-^ ^^^Ml- 1^^7)11 ■¥.7>Sl-al, 15 vflJ^l 5011^ 60% "l^l-Sl 'Qt 

2^ A>-g-^o^ lOOOrpm ^V^^ ^^"^ S^S]-^^ t-^-Al^c}.. ^^7} 15V «]^>^ ^^<flfe ^^^^ 

(A)si ^£7]- -^'g'*^'^ ^'S^y-fii ^m^'] t^^3L, sot;? ^:i^]^{c)7i- ^i^^-t 

S-t Pl«a-^ -i-^"! ^7lf=sj '^'f-^ t^«^^ ^^o] ^Ajs}^ ?^-^4. H«v #£71- 1, 

000 rpm T^m^m ^B^-*] t ol^'H'^m ^4. 

^ «>7]^ -S'^H'tl s3«j|-c4 :a4 i^l S ^ Si-S-w^, «>7lfi| -SaIcIi^ ^ f-tfa) ^a] ^{^ 

^ ^^^'f^n^'i ^^^^ sl^->§^w 4it^}^^} "^-w^. 

1 

2L ^-^-l* 1-^ '5^lH^!1■ii^! #e1€(S-;=;}^ l,000)(;^ll3i^: BASF Corporation) 885.5g, pf|t = 

^=St 4''M-(^4^ 90)W]3i-S: ^H5l^](Aldrich)) 48.8 g. ^ *ldta#4^]<^l:5i'^l<^Hl<^l:saPDI)(J4l£^: a^o] 
^'•^^(Lyondell chemical company)) 634.5 ^, 40 50 ^7M7l^Al n- 

:f ig^e>^B^lo| E(DBTL)W1^^: '^m'^) 1 g-i" =§7m^4. ^^*] ^ 50 70 rs. -S-^j^H " 

OH 3^1371- d^lt^l^H ^-|-^]i4.IR^H -0H3|a7>^;a«t difJ^^ *>o) = S.^^S.iri'|)^i*llS(HQMMA 
)(5'fl3:€: ''l^iiH'a-Ceastman)) 2.25 g, 2~S|-<^lH^^1^S^43l5)l'^lS i2-m>k){ASL%: 4€ :ii;f^4'='KN}ppon S 
hokubai)) 427 ^7H]-^4. ^^°) f-Si^^, DBTL 2 g-S- ^7>g>:a 60 75 'CS IR -g" 

£| -NCO 3<la7V s^m «fct€ -f 811^ <*>3t«l)«m ^a«^^Sil4. 

2LS^^i3<fl ■i-e]«C€-?^l-'^ 3000)(?SSS-i: BASF Corporation) 1278.02g ^ olA5«4*l*l 

a:Al^>>v||<^lsaPDI)W1S€: 4<=-1-S:^ ^'-^H) 189.4 g-t- ^, n-^«114-f ell*lH(DBTL)WlS€; =^ 

•^^i-a) 0.8 f:^ %7m^^ 14 ^■S-^m4. oH^S.^fei2^'^4i^S(HQMMA) 2.20 

£, 2'-«l-'ilH-^-AlHS.^43l«l'?1H(2-I-IPA> 127.38 «^ §7H}J1 -^aH 14 ^fr^A)^ 
> 0) "^l DBTL 1.5 §7^-5^$l4. 

3 

2L 1.000)(;^lS^: BASF Corporation) 352.32 g. #3| ?>i£4^^ 1" 

el-i-(l-7}^540)<-y-3^'^: TONE~0305) 285.38 g ^ oii5§.4°l'=l:i^l'^>''il°l^aFDI)WlS€: sf"^!^! 
^44) 636.34 gig- Sl-*^, n-¥-l€4-f ??1='1H(DBTL)(4|2:€: '^€^'3) 0.8 g-%: ^7\^\^^'\ ^A<i 14 ■^'S 
^-S-^)^4. '^I'H^ St'^l^^^feE^'fll'fl^l-S (HQMMA) 2.25 g, 2"-5l-'^lH^A]ss.l4H'a^^]S<2--HP 
A) 520.98 g-i: ^7HtJl •S-^'H 14 ^^-r-^l?^ -g-^JilwIS- ^'IS-b^-^JjS.t^, o1b| dBTL 1.7 ^7\^'m. 

2L #4iiH<ill #e|«iilS4'^ l€'l-eJ-t(€^|-'t 1000)C?ifi3t^: BASF Corporation) 860.5 g, t^II^S^^ 4*l-i-( 
^7^}'^ 1}-S.E1^]) 57.2 g ^ 2,4-£lJ?! 4o1f]rfcA]o>-i.i|o]H 674,5 4, n-^^€4+^'^):£ 

(DBTLX^IS^: '^^'tb^) 1 g^'^^W^^I ^-^H 14 ^-Usl-Tl) ^-§-Al^c^. oHa^ ^<=i = ^^^si;ti]i^oj]Bil3 
(HQMMA) 2.15 g, 2-«1-'s]H.-^-^lSSl43t^1'^lH (2-HFA) 450 g-g- t7\t\3, ^a].^ 14 -f-<asW ^^-^1?^ 
a^3.piS ^£«il-a^t^, *loJ DBTL 2 ^7>«|-Sg4. 

2L#i^siH«1| ^^AS.'^n'^'^-^A^{^7\^ 1000)(;<11S;€: BASF Corporation) 855.5 g. Bil5E.S.^^ 4'=]^( 
90)* 48.8 g ^ 1.5-4Ht!ffl 4'='l'^RAl4f)]o|H(;^^^; tsel^l) 630.5 -^l-tl 4^, n-^i^4-T-ell 
*m (DBTL){^^€: ^'-i-tV^) 1 g4- ^7VSl-iaAi -a^l^l 14 lV^-^m4. ^H-^i «}^]HS^]fe£itTiJ|^ 

3(HQMMA) 2.25 g, 2~3]-«1h-^a] s^:^o}a^B8e^ls (2-HPA) 427 %7\t}SL 14 ^-g- 

A]?^ -l-eiijaTill- ;*i1^Sii-^A'p^, oH DBTL 2 g-S: ^7l-#^4. 

2L ■i-4ia<^] #2l?llS4'fll€ #3l€(^^>f= 1000)(P^2:€: BASF Corporation) 885.5 g, -pIUH^^^ 4o1^( 
«:;4^ 90)(^11S€: ^^H3l^l)* 48.8 g ^ oldfc5E€-4*l*1iiiAl6}v|<i|S(lPDI){^lS«: 4»1^1 5^14^ ^44) 63 
4.5 g ^ ^, n-5ft€44e?]'*lH(DBTL)(:=^^€: '^^^%) 1 %^7H^a1 -^aH 14 f-^S|-7l| ^-g-Al 

^4, 6]o^Ai #o]c£^feiiii4^o8^ a(HQMMA) 2.25 g, 2-«lH^Al^l(tflie^)4at2fl°lS 447.6 ^7}-s]- 
31 ^Aia^ 14 ^-tm A^^. o)A DBTL 2 g-i- ^7>«f5a4. 

ASz7 

ifV-^^plS-A^ n-¥-1^4-f &I<='|:^(DBTL) ti]<d'=>)l 2-«imSej«ill€ 444°lHC/(1}2:€: ^€-t>'9)« ^J^ltS. 4 
4 0.5 g, 1.5 g# ^# ^■^1'*!! 54 ^"a* -^a^jiH* ^3;«f|-55l4. 

^A]C^1 1 

42: l-^jA] A3i% -i-Bja^l 73 §^0, <*1±:a.^4al^olH 10 W%, N-al'^silfee^^ 7 ^7llA];^il 
3.7 ?J ^7HS'»-1 PEI5Q0F 0.5 f'^^, Anti-Terra-206 0.5 % Irganox 1010 1 ^t«><^ 
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^7}4^M TS100 0.5 ByK-220S 0.5 tt% ^ Irganox XOlO 1 ^■t ^l^^i-^ilfe, ^7] 

i7MS^i OK607 0.5 BYK-P104S 0.5 ^ Irganox 1010 1 ^1j=% 1- ^H-^ ^^-i- -^iM 
-Ma] 0^1 4 

«7>;^SA^ OK607 0.5 ^^%, BYK-P104S 0.5 f BYK-Oll 1 ^ Irganox 1010 1 ^ 

^Al<^) 5 

^7MSA-1 HK450(;^3i^; ^i^AKdagussa)) 0.5 Disperbyk- 115 0.5 ^ Irganox 1010 1 ^^%% 

^7H£/<1 aerosil 200(^flS€: i4?-4) 0.5 BYK-220S 0.5 ^' Irganox 1010 1 f=^%'t ^ 

^AH) 7 

^7)-;'|a-H aerosil SOOC^S-S: P^^^Y) 0.5 f't^, BYK-220S 0.5 ^ Irganox 1010 1 ^^%^ ^ 
8 ifl^l 14 

-ax|c^i isifl;?] 21 

-^Am 22 ifl^l 28 
-iAHl 29 ^1-^1 35 
■^AHl 36 tflT^l 42 

TflS 6<»llAi A>.^^ 1 q);.) 74 ^^^b 'g-'gAS. 444 ^-^-^ a^-S- ^ 

-SaH] 43 49 

y^llAi ^1)3.^ ■i-elatWi-Aj-i.t 4)4-^f3ife, ^Ajc^ 1 74 f^tt «^^AS 444 ^-^^ ej-gr s 
uia-aAidj] 1 

:i7>;*llS.A^ 4m ^ ^i^ol] ^^l-^ 4^ f A^-I-*]-^^!^, ^ 7MSA-1 Tago 440 1.5 Rad 

2100 1.5 Rad 2600 3.5 ^ Irganox 1010 1 ^H-^ ;44«>^fe. ^A^ l4 'S" 

BliE^Alc^ 2 ' ; 

^7>;^lSAi Tago 440 1.5 ^^%, Rad 2100 1.5 Rad 2600 3.0 Irganox 1010 1 ^%=%* a)-^^ 

^s}.^ ;5ils?s>ji^, -iAH] 14 iS-f-fi- st-S- -^:^l■t ;?ll^4^4. 

HlH-iAl<^l3 

^7l-;*ll^i Rad 2100 3.0 ^m>i Rad 2600 3.0 S Irganox 1010 1 A>^^ :H]44^^, -Sa] 

«^ 14 '^^AS ^•^■fh a^-S- ^1* 43:m^. 

BlH-iAHl 4 

^7M^A-1 Tago 440 0.5 ^^%, Rad 2100 0.5 Rad 2600 0.5 S Irganox 1010 1 a}--^^ 
;^1443ite, -gAjoii 14 ^-g^ iJ-ia AS ^•^•ft- Bj-g- a^-S- ;4£s}S^4. 

H]H-iA]c^5 

A>4«>4 ;<|4^afe, -gAH 14 ^^t3r AS ^-a-B- s)-g. a'^-S- =^^4^ ^2:«ih^4. 
■^^ i: ^l^H 

Aj-7) -gAldl) 1, 9, 17, 25, 33 ^ 4H1A-1 43,^ t-^^-B- ^5?14 BlH^Ala^] i sojjx-l ^fAj.^ 

a^-§- =T^^]4 lE^a ^A^-i: BlHsV7l ^3^<^, «l-y-4 4^j4<^ ^4* S 1 £ 1«1| 44 
vfl^4. 4%^^-& ?1 WE ^'f :7l(tlaiH^A>4 instron 4443)* »]-|-4«^ 500 g4 ^ -^sg AS. nil ^-^4 
fe^AS.^^4St4. 
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^7] X l«flAi life 44 ^^], HTSi t''] SWH ^7}«H ^-f^llfe ^ 

fe, -Ssl^ ^/WlS. nsM] 4S1 -^^^l Sl--^ f ^^llattl ^-^H 1. 9, 17, 2 

(wi^L-^i 1, 2 ^ 3)ife -^^1(^21 :i#<=f| ^^4, '^1^ ^Bfl-Hi A}-g-5ita ■Ej-'ysj 

^ ^7]-;^il A>^Al ?17^;^E t^^, ^£ ^-^l^l-^ ^fi^it 'r ^^•ir .M.-^^^ 
-M^ 2: tl WJE. sil^iH 

c4| ^ n]a^Ai«^6M ^-^4 tl^j- astm d~638*i1 ^:^tH, €^ 

^sS-^a-H ^^7Ktls5:H«A>si instron 4443)# '5^'a■i-M ^'S*}::!. a a 2 ?J H 2*im-«^ 
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•gAl^^l 1? wlH^Al<ii|c^)Ai t-a-S- '^'^l^ ASTM D-792*I1 m^<^. Aj-^iA-) ^;gs> 
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-^7] K 3«flA-f Jife n}^ ^ol, ■aW:£7]- #4^^ t{|^^ AS ^^^So] ^7^SH, «7>»il^ t^^i) k|-S: 

-MAlt^l^ "H]ja^Aloj|<iii^ a).g. ^Efe ASTM D-2196^ ^7l«H, 'S-'S-i^*! 
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s. 4<^^ M.^ t^^fl 4^ -=151 ^JSLP^, ^%>-i- cl^lfe ^-i: 

^ t^^^ 2)^ ^^jj 3:^1-^ ^"^^ El-'a -^"^^ * 

(57) ^-T^Sl 'g^l 
1. 

(A) -l-elui") 50 - 80 CB) t^t^ s-iii^ 15 - 50 % (C) ^tTI^I;^! 

3-15 ^ (D) ^2l^> ^-a. Sfe ^^^q ^^^i^l- 1^ o]^ 4 0.1 - 5 ^^^l- £t^fe. ^'S 

^^-t 2. 

^i*^^i sa-H^-i, 

■^1-71 ^f^^^ ^'Jil^ o>at?l'»m •l-e!:aiH(A)7> a) 5-30 (ii) 1-3)*1&^1<'M<'1S 20 - 

40 (iii) ^l-at^^MH -y-a^ 20 - 35 f^t%, (iv) -f^^l^ «:-§-#Tf« 0.01 - 1 (v) ^TA^)4 0.01 - 

1 « (vi) ^1, ^ -it^^j-;*!;^]^ ol^o^?! '5d^€ ^^S. ^7}A] 0.1 - 5 

3. 

^^t^(i)?V ^^^:^] 100 01^1 10,000«] 2, -CH z CH 2 0- -CH 2 CH(CH g CH 3 }0-^ * 

•liM SBi-g- *^-t^ia)7i- <^t«-*ei€. Hs^ii #5]*, i,4-¥-t4^-» i,5-ja^i:i^, ^s.^^ 

l,4-Al§S^^ti|*fl^, i^l^Jill^-A, «1^3<«^-F % o]^^ -^^a e»l^o1:Sl 

-i:A)6|.m6-[H, 1,4-^-^^4'=*) ■='1M"="H*]B, l,5-4-S*^4*]*1ii:'^]*W)'='lS, l,6-^-tl-4'»l'=']rfc'^]<'Hl'='lS, o] 

±^m^\o]±^]^}^o]S. ^ ^^S. olf-<H^ ^^±s. «fe m-%- 

6. 

^S««^(flll^)o>ati|6lS, l,6-^<a:4-i-SLJcHBh)o1-3^«0«lB, •t4*11«1siie)f-?i^(ti||4m^iS|)6)S, 4€ie^ 
'i.Bl:i:4#W'^]4)'='>als5|<»ll. ^ '^l*^ ol^<i:S 0:s-8fe, e) 

2-T>l^asliltc|'>H'^lH II ^l-i-^ *1-^<H^ SAs^e) ^^.^s. 

el-&S^4-T=^^l 2:A^*. 
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HS-J^ B2]oV3g>^l^lS, ta^<=im€t5l# ^o}3.m'=>]^, ^7>f S5^'=^11S 

aJ&Helo>Hl^o]S., :il^«De|>:5l^ «l|H«!->>Ht^'sl:E, c1*>Hl?^*lM, l,6-^-ti^T:)-& til43ll 

ofl^-'i^lt>iE|H 2-3^^i?AHl 43l^fm, ofl^-a^iloTeiH 

^ A tq^Hlillo] e ^ c>]J^s\ ^^^S. ol^'H?! e^^^El s.:^ ^A^^ gj^ 

^T^t 10, 

^^7] %7ll-^l>lKC)7Mrgacure#I84, Irgacure#907, Irgacure#500, Irgacure#651, Darociire#1173, Darocure#116 
, CGI#1800 ?S CGI#1700*^ <=']^<H^ ^^S.^^ 2^^ ^^^S. fS-fi- ^^-^ ^^1 

-^7) ■#^;!(1l7f PP1362D, CP1481SF, CP1481F, PE1500F, PEW1555, PE1544F, TF1778. TF1780, TF1830, TP 
W1765, D2S, E2S, A1601, HM 1666, SYLOID63, SYLOID65, SYLOID66, SYLOID72. SYL0ID74, SYLOID79. S 
YLOID404, SYLOID620, SYLOID308, SYL01D978. SYLOID160, SYL01D161, SYLOroi62, SYLOID800, SYLOI 
D810, SYLOID150, SYL0ID244. SYLOID266, SyLOE>255, HK125. HK400, 0K412. OK412LC. OK520; OK607, 

TSioD ^ rreooAa o]^"]^ •<d"^€ ^-^-fi- a^-i- 4=^1 Si^^. 

4T-71 diS.^-/} BYK-011, BYK-019. BYK-020. BYK~021. BYK-022. BYK-023. BYK-024, BYK-025. BYK-02 
6, BYK-027, BYK-028, BYK-045, BYK-055, BYK-057 t BYK-066JS.a «l-¥-4^ 5AS^^ ^«!« ^-fe ^■ 

13. . 

0.1 5 ^ iSEt«>4, -^-71 BYK-151, ByK-154, BYK-220S, BYK-P104, BYK-PIO 

4S, BYK-P105, Anti~Terra-203, Anti-Terra-304, Anti-Terra-205, Anti-Terra-206, Anti-Terra-U, Anti-T 
erra-uao, Bykumen, DisperbyI^, Disperbyk~101, Disperbyk-103, Disperbyk-107, Disperbyk-108, Disperbyk 
-110. Disperbyk-111. Disperbyk~115, Disperbyk-U6, Disperbyk- 130. Disperbyk- 140, Disperbyk- 160, Dis 
perbyk-161, Disperbyk- 162, Disperbyk- 163, Disperbyk- 164, DJsp6rbyk-166, Disperbyk-167, Disperbyk-1 
69, Disperbyk- 170, Djsperbyk-171. Disperbyk-1 74, Disperbyk-180, Disperbyk-181, Disperbyk-1 82, Dispe 
rbyk~183. Disperbyk- 184, Disperbyk-185, Disperbyk-lSO, Lactimon ^ Lactiomon-WS^S <*]f-4^1 ^^S. 

14. 

0.1 '^1^1 5 Mt^}^, -^-71 -tFA-^^^l^l^ Ivgmox 1010, IrganoxlOSB, Irganoxl076 ^ ^1 

Ir^ ^1^^^ ^1- ^fe. ^^-fr ^^-^ ^^1 
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